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© Wireless telephone set 



® A wireless telephone set comprise control 
means (15a) for controlling the transmission and the 
. reception of signals, and a power switch (17) for 
controlling the supply of a power to the control 
means. The power switch (17) is turned ON to - 
supply the power to the control means (15a) in 



response to each of frame signals, and is turned 
OFF when the wireless telephone set is in a waiting 
state for waiting an arriving call directed to the 
• wireless telephone set, thereby the power consump- 
tion in the control means (15a) is reduced. . 
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BACKGROUND OF THE INVENTION . 

Field of the Invention 

The present invention relates to a wireless tele- 
phone set such as a digital wireless telephone 
equipment and so forth, which is operable in a 
power saving mode. 

Description of the Related Art 

Fig. 1 is a block diagram showing a conven- 
. tional wireless telephone set. In the figure, refer- 
ence numeral 1 is an antenna for transmitting and 
receiving electromagnetic wave, and 2 is a 
duplexer for distributing transmitting high frequency 
signals to the antenna 1 and for coupling receiving 
high frequency signals from the antenna 1. Refer- 
ence numeral 3 is a transmitter for converting a 
voice electric signal into the afore-mentioned trans- 
mitting high frequency signal, and 4 is a micro- 
phone for converting a voice into the above-men- 
tioned voice electric signal. Reference numeral 5 is 
. a receiver for converting the above-mentioned high 
frequency signal into a voice electric signal, and 6 
is a speaker for converting the voice electric signal 
into a voice. Reference numeral 7 is a transmitter- 
side power switch for turning ON or OFF of the 
power supplied to the above-mentioned transmitter 
3, and 8 is a receiver-side power switch for turning 
ON or OFF of the power supplied to the above- 
mentioned receiver 5. Reference numeral 9 is a 
battery for supplying a power to the whole of this 
wireless telephone set, and 10 is a main switch for 
turning ON or OFF of the supply of the power from 
the . battery 9. The above-mentioned transmitting- 
side power switch 7 and the receiving-side power 
switch 8 are connected through this main switch 10 
to the battery 9. ■• : .; . 

... Further, reference numeral 11 is a reference 
signal oscillator which directly receives the power 
supplied from the battery 9 through the main 
switch 10 to oscillate to generate a reference sig- 
nal, and 12 is a frequency dividing circuit for divid- 
ing the reference signal generated by the reference 
- oscillator 11 to output frame pulses. Reference 
. numeral 13 is a timing generating circuit for con- 
trolling the timing of the transmission and the re- 
ception by controlling the above-mentioned trans- 
mitter 3, the receiver 4, the transmitting-side power 
! switch 7, the receiving-side power switch 8, and so . 
. forth, and 14 is a timing circuit power switch, 
...connected to the battery 9 through the main switch 
10, for turning ON or OFF of the power supplied to 
the timing generating circuit 13. Reference numeral 
• 15 is a microprocessor as a control circuit for 
controlling the frequency dividing circuit 12. the 
timing generating circuit 13, the timing circuit pow- 



er switch 14 and so forth, based on the frame 
pulses outputted from the above-mentioned fre- 
quency dividing circuit 12. In this connection, the 
power supply to the microprocessor 15 is directly 

5 . effected from the main switch 10. 

Next, the operation of the conventional circuit 
shown in Fig. 1 will be described. When the main 
switch 10 is turned ON, the microprocessor 15 is 
supplied with a power to start its operation so as to 

70 initialize the frequency dividing circuit 12. After 
that, during a waiting state for waiting an arriving 
call to the wireless telephone set under consider- 
ation (hereinafter simply referred to as a waiting 
state), the microprocessor 15 instructs the timing 

75 generating circuit 13 to turn OFF the transmitting- 
side power switch 7 and the receiving-side power 
switch 8, The microprocessor 15 also turns OFF 
the timing circuit power switch 14. By this, those 
which are supplied with the power are three, i.e., 

20 the reference oscillator 11, the frequency dividing 
circuit 12, and the microprocessor 15. The micro- 
processor 15 determines the type of the frame by 
counting the frame pulses from the frequency di- 
viding circuit 12 by the software in the micropro- 

25 cessor 15, and when the frame is a control channel 
for the wireless telephone set under consideration, 
the timing circuit power switch 14 is turned CM to 
operate the timing generating circuit 13, so as to 
instruct the timing generating circuit 13 to turn ON 

30 the transmitting-side power switch 7 and the re- 
ceiving-side power switch 8. Thus, the micropro- 
cessor 15 controls the timing generating circuit 13 
in accordance with the frame type of each frame. 
Since the conventional wireless telephone set 

35 is constructed as above, even when it is under a 
waiting state, it is necessary to always supervise 
the frames by software in order to receive the 
control channel at the particular frame timing. 
Therefore, there is a problem in that a power must 

40 be always supplied to the microprocessor 1 5 even 
during a waiting state. 

In addition, since there is no auxiliary battery in 
the conventional wireless telephone set, when the 
battery voltage is lowered due to exhaustion during 

45 a call is connected, there is a problem in that the 
call is disconnected. 

SUMMARY OF THE INVENTION 

so In view of the foregoing, it is an object of the 

present invention to provide a wireless telephone- 
set in which the power for the control circuit can be 
\ turned OFF during, a waiting state. 

it is another object of the present invention to 
55 . provide a wireless telephone set in which a call is 
not disconnected even when the battery voltage is 
1 lowered. 
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According to the first aspect of the present 
invention, for achieving the above object, there , is 
provided a wireless telephone set composing con- 
trol means for controlling the transmission and the 
reception of the. signa.. and a P^r***J 
controlling the supply of a power to the control 
Tans. The power switch* turned ON to supply 
the power to the control means in response to each 
of frame signals, and is turned OFF when the 
control means judges that the wireless telephone 
set is in a waiting state for waiting a frame signal 
allocated to the wireless telephone set. 

As stated above, in the wireless telephone set. 
according to the first aspect of the present .nven- 
S since the control means turns OFF - the powe 
switch after the control means judges that the 
wireless telephone set is in a waiting state for 
waiting a frame signal allocated to the wretoss 
Sephone set. the power supply to the control 
means in the waiting state is greatly reduced, and 
as a result, the period for the waiting state can be 

'^Acco'ding to the second aspect of the present 
invention, there is P^ed a wireless telephone 
set further comprising a battery backup cjcurt 
' ^trhing from a battery to an auxiliary battery 

■ when the voltage of the battery is lowered, an 
auxiliary storage supplied with the power trough 
the battery backup circuit for storing and holding 
the operating state of the wireless telephone set 

As stated above, in the wireless telephone set 
according to the second aspect of the present 
invention, since the auxiliary storage recewes the 
supply of the power from the battery back up 
circuit to store and hold the operating state of the 
wireless telephone set under consideration, even 
when the battery is exchanged during communica- 
tion, the communication can be started again . with- 
out disconnecting the call, once a new battery is 

. "^cording to the third aspect of the present 
invention, there is provided a wireless telephone 
set in which a timing control of the transm-ssion 
and reception by a timing generating circuit « 
effected based on a frame pulse outputted from a 
frequency dividing circuit and a frame value read 
from a frame counter. 

As stated above, in the wireless telephone set 
. according to the third aspect of the present mven- 
• . "on, since the timing generating circuit ca nes out 

■ the timing control based on the frame pulse from 

he frequency dividing circuit and the frame vaue 
: from the frame counter, the processing load of the 
control means is reduced. . 
" ■ • ' The above and further objects and novel fea- 
' tures of the invention will more fully- appear from 
the following detailed description when the same is 
read in connection with the accompanying draw- 



ings, It is to be expressly understood, however, that 
tie drawings are for purpose of illustration only and 
Te not intended as a definition of the limits of the 
invention. 

rrifF DESCRIPTION OF TH^ RAWNGS 

Fig. 1 is a block diagram showing a conventional 
wireless telephone set; . 
Fin 2 is a block diagram showing a wireless 
telephone set according to an embodiment 1 of 
the present invention; 

Fia 3 is a flow chart explaining a part of the 
operation of the wireless telephone set shown .n 

Rg. 4A to Fig. 4H are time charts wWninQthe 
initialization of a frame pulse and a frame chan- 
nel in the wireless telephone set shown in. Fig. - 

F,g. 5A to Fig. 5C are diagrams showing an 
example of the physical slot of a broadcast 
control channel and the relation between he 
broadcast control channel and the frame pul e 
and the frame value in the wireless telephone 
set shown in Fig. 2; _ 
Fiq 6 is a flow chart explaining another part o 
the operation of the wireless telephone set 

• t^A^H «e «. ™.^ng the 
operation when a calling signal directed to an 
other telephone set is received during a wa-ting 
state in the wireless telephone set shown in Fig. 

Fiq 8A to Fig. 81 are time charts explaining the 

■ operation when a calling signal directed to he 
.own wireless telephone set is received during a 

waiting state in the wireless telephone set shown 

Fi Q F,9 9A 2 to Fig. 9C are time charts explaining the 
change of the frame values and the channel 
types in the wireless telephone set shown ,n Fig. 

Fig 10A to Fig. 101 are time charts explaining a 
modification of the operation when a calling ^ 

• nal directed to the own wireless telephone set is 
received during a waiting state in the wireless 
telephone set shown in Fig. 2; , 
Fiq 11 is a block diagram showing a wireless 

, telephone set according to an embodiment 2 of 
the present invention; . • „, =c ^ 

■ Fiq 12 is a block diagram showing a w.reles, 
; telephone set according to an embodiment 3 of 

the present invention; • - _ 

F,g 13 is a block diagram showing a w.reless 
., telephone set according to an. embodiment 4 of 
the present invention; and 
Fig 14 is a block diagram showing a -wireless 
; ; • :-; t etephone set according to an embodiment 5 of 
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the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

5 

Embodiment 1. . 

In the following, an embodiment 1 of the 
present invention will be described with reference 
to the drawings. Fig. 2 is a block diagram showing iq 
an embodiment 1 of the present invention. In the 
figure, reference numeral 1 is an antenna, 2 is a 
duplexer, 3 is a transmitter, 4 is a microphone, 5 is 
a receiver, 6 is a speaker, 7 is a transmitting -side 
power switch, 8 is a receiving-side power switch, 9 75 
is a battery, 10 is a main switch, 11 is a reference 
signal oscillator, 12 is a frequency dividing circuit, • 
13a is a timing generating circuit, .14 is a timing 
circuit power switch, and 15a is a microprocessor 
as a control circuit, which are the same or similar 20 
parts as the conventional parts in Fig. 1, and there- 
fore, the detailed explanation is omitted here. 

Reference numeral 16 is a frame counter for 
counting frame pulses outputted from the frequen- 
cy dividing circuit 12 to output frame values. Refer- 25 
ence numeral 17 is a controi circuit power switch 
for controlling the supply of the power from the 
battery 9 through the main switch 10 to the micro- 
processor 15a under consideration. The control cir- 
cuit power switch 17 is turned ON in response to 30 
each frame pulse from the frequency dividing cir- 
" cuit 12, and is turned OFF in response to a control 
signal generated by the microprocessor 15a as 
later described in more detail. Note that the micro- 
processor 15a controls the frequency dividing cir- 35 
cuit 12, the frame counter 16, the timing generating 

. . . circuit 13, and so forth,, and stops So supply the 
\ . power to the microprocessor 15a itself by turning 
OFF the control circuit power switch 1:7 in response 
■ to a frame value outputted from the frame counter 40 
.16. In more detail, the microprocessor 15a judges, 
based on the frame value outputted from the frame 
counter 16, whether the wireless telephone set 
under consideration is in a waiting state for waiting 
a frame signal allocated to the wireless telephone 45 

■ .set under consideration, in a receiving state in 
" which a frame signal allocated to another telephone 
set other than the wireless telephone set under 
• consideration is being, received, or in a commu- 
•-.nicating state in which a frame signal allocated to . so 
: the wireless telephone set. under consideration is 
being received, and-a communication is being car- . 
ried out. The microprocessor 15a turns OFF the 

', '. control circuit, power switch 17 after the judgement 
■ of the waiting state, after the receiving state,, or 55 
after, the communicating state. 

' • Namely, the control circuit power switch 17 is 
ON only during a period necessary to determine 



whether or not the receiving signal is a frame 
signal allocated to the wireless telephone set under 
consideration; the control circuit power switch 17 is 
ON only during a period necessary to analyze the 
calling signal, when a calling signal directed to 
another telephone set is received; or the control 
circuit power switch 17 is ON only during a period 
necessary to communicate when an arriving call 
directed to the wireless telephone set under con- 
sideration is received. 

Next, the operation from the turning ON of the 
main switch 10 to the waiting state in the wireless 
telephone set shown in Fig. 2 will be described 
with reference to a flow chart shown in Fig. 3, and 
time charts shown in Figs. 4A to 4H. 

When the main switch 10 is turned ON (Fig: 
4A), the reference signal generator 11, , which has 
received the power from the battery 9 through the 
main switch 10, starts to oscillate, so that the 
frequency dividing circuit 12 divides the reference 
signal generated by the reference signal oscillator 

11 to generate frame pulses having a predeter- 
mined period (Fig. 4B). The frequency dividing 
circuit 12 at first runs freely without any relation- 
ship with the frame signals in the receiving signal. 
The control circuit power switch 17 is turned ON in 
response to the first frame pulse (step ST31, Fig. 
4E), so that the microprocessor 15a is supplied 
with the power to start its operation so as to turn 
ON the power switch 14 for the timing generating 
circuit 13a, and to turn ON the receiving-side pow- 
er switch 8 through the timing generating circuit 13 
(steps ST32 and 33, Fig. 4F and 4G). Then the 
microprocessor 1 5a searches base stations which 
are radiating radio waves, receives a Broadcast 
Control Channel (BCCH) which is a control signal 
sent from one of the base stations, and analyzes 
the BCCH to determine whether or not the received 
BCCH is sent from a contracting base station con- . 
tracted with the wireless telephone set under con- 
sideration (steps ST34, 35, 36, and 37, Fig. 4H). 
Each BCCH includes a code for identifying the 
base station from, which the BCCH is radiated, the 
frame number of the frame to which the BCCH 
belongs, and control information indicating to which 
frame each Paging Channel (Pch) directing to each 
wireless telephone set belongs. 

At step ST37, when the BCCH is not the con- 
trol signal sent from the contracting base station, 
the process returns to the step ST34 to search 
base . stations again. At step ST37, when it is 
judged that the BCCH is sent from a contracting 
base station, the wireless telephone set under con- 
sideration enters into a waiting state for waiting an 
arriving call to the wireless telephone set under 
consideration. To effect the waiting, the micropro- 
cessor 15a initialize the frequency dividing circuit 

12 and the frame counter 1.6 (steps ST38, Fig. 4C, 
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Ra 4 D) and turns OFF the rece.vmg-s.de power 
9 ;,h a trough the timing generating c.rcu.t 13a 

?tn ST39 7i 4G). in the example shown in Fig. 

r'he rame 9 signa, is raised in response to he 

end of the BCCH. and. as shown £*J- 
i ~ ihP frame counter 15 is set w 
rnear^s that the BCCH is allocated with a frame 

Va ' U Fia 1 5A shows an example oi the contents of 

and Fia 5C shows the trame vaiuo 

!? RCCH The BCCH shown in Fig. 5A 
reset by the BCCH T ne , o respon se. 

C ° nSi f .bcTsT p eam e PB a synchronizing 
; 0 S m ^cS^nlntrfication C, an identmca- 

BCCH, a cyclic redundancy check ^ 

in the example shown in Fig. 5B, at *o/o m.» 
S me nd STJbCCH. the frame pulse is reset, 
praised. Also, in the ^^jj* 

the frame value starts from 1 oecau* 
BCCH of .ne PHP is a.locs.ed ««h « »T 

"°" 'am «« ><»»• «*» is ' ess ' al ",' 

S. 13. and »» «•«. *a* £»" " R £ 

11 and the frame counter lb. continue 
.11, and me w* are supphe d 

the frame pulses. By this, tnose 

ing the control signal BCCH from ^ 
base station are only three i.e.. me 

■ wiiatnr 11 the frequency dividing circuit i<c 
dilator n, tne ubm j • consump - 



conventional case in which the power is aiways 

supplied to the microprocessor^ 

Next, an arriving call process » 
JL« waiting state will be , desenhed w. h «f 
5 erence to the flow chart shown " Jj^ 8A 

• .^he operation before ^ . 

, 0 call in the *»?^^j££L * 
described with reference to the flow cna 

pow« ab ove-mentioned short 

15a is turned ON for the aoo ^ 

„ period in response ^ micropro - 
frequency dividing circuit 12 -o mar 

, ,r. etads to operate (step 
. cesser 15a ^ star s to P ^ Qpera . 

microprocessor 15a wn c_ heirame 

one of the telephone J**^^^ coun ter 
.. . At step ST63 rf the v microp rocessor 
25 16 does not indicate the Pch u mfcrQ _ 

153 tUm 0 S r 15a so 6 S I hritSLL telephone set 
. SSTSnSrS; becomes the waiting state 

a9ain Jlo S ST 6 63 i/S'value of the frame counter 
30 ; ? mfpch the microprocessor 1 5a turns 

16 indicates the Pch the m P qn ^ 

. . ON the power switch 14 (step *»' »' tnrough 
. . receiving-side power switch 8 ( step 5 > ^ 

35 signal of the ^cn. received Pch signal is 

process Focee* B W W (ecciving ., ac 
■ microprocessor 15a turns Uf dth ,„„ ns 

so. returned to the waiting state i again. ^ 
Next, the operation to J ation in 
the wireless telephone se t^^,,, . be de . 
• the above-mentioned ..J^^g^ te Tain 
scribed with reference to the steps a 



carries out a r 
for the m,> ec "y ^ns OFF fh „ „ ( ,3a (step 

under ,'l!..? reCted «° the ^ Wheth ^ or not 

the -cep t / o ; J ( V U p ^ ON Our™ £g* *» 
n ' ca «on end/nn „ h to tn e end of J? r ° m 

e ?rr s - Thus - f Cowe r e c c 0 °r u - 

shortened m ' cro Proce SS or is? cond "ct- 

'■: H S >™*rly. when tf, ' S * 

s ^ Penod 2 s C s ' rCtJ ' f 13. /s ^ " tor the 

the pi £ "° d ne «ssary (o 14 15 '"ned ON 

" ' • ' e " descr 'bed em- 
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bodiment a ?[I , 

conlj T " R 9 S - 9 * to 9C n 

fra ™e Pu^Zrl* Predefe ^'ned n u 0 " e "»*' 
to n Pp,.K ! COrres Pond/nc to th« * nu ™ber 0 f 

14 fo J?' 00 '***** is! I' ? 9 POvver switch 7 7 
shown in c- Commur >'cation sfc J- re a,wa ys 

sopp, y (ne °' ^ Present invention to 6 

F '9- 100 and fL D p d F, 9' "A to Fig 1Q f n 
and Fi 0 sc . 9 " 50E a re different * ' 0n 'v 
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a power from the battery 9. The microprocessor 
15a sends the operating state of the wretess te e- 
phone set under consideration each ttme it re- 
ceives a frame signai to the auxiliary storage 21 to 
store and hoid it therein. When the voltage of the 
battery 9 is lowered due to exhaustion during a 
communication, the battery back up x,rcurt 19 
switches from the power supplied from he battery 
9 to the one from the auxiliary battery 18. Where- 
by the reference signal oscillator 11, the frequency 
dividing circuit 12. and the frame counter 16 con- 
tinue to operate normally, and the aux, arj ^storage 
21 continues to hold the operating state o the 
wireless telephone set under consideratjon a that 
time. Accordingly, even when the battery 9 is re 
Ived to be exchanged,, the call » not cut aW 
Sough the communication is cut. and once a new 
battery 9 is again mounted, the commun.cation can 

^dtng'to a modification of the above env 
bodiment 2. the battery backup power sw.tch 20 
may be removed. In this case, the output of the 
battery backup circuit 19 is directly connected to 
the reference frequency oscillator 11, the frequen- 
cy dividing circuit 12, the frame counter 16, and 
^ auxiliary storage 21 so that these elements are 
: supplied with the power even when the mam sw.tch 
10 is in an OFF state. . / 

Further, according to another modification of 
the embodiment 2. instead of providing the aux J- 
iarv storage 21, the microprocessor 15a may store 
he operating state of the wireless telephone set 
under'consideration each time it receives a frame 
signal. By this, the auxiliary storage 21 is not 
necessary. 

Embodiment 3. 



Thus, by inputting "the frame value counted by 
the frame counter 16. the timing generating , circuit 
13b determines by itself the frame, so that the 
transmitter 3. the receiver 5, the transm.tting-side 
5 ST switch 7. and the receiving-side power 
5 switch 8 can be controlled with a re ucUor i of the 
, intervention of the microprocessor I5bjhe efore. 
the processing load of the microprocessor 15b can 
be largely reduced. .... .. 



to 



Embodiment 4. 



In the above-described embodiments, an ex- 
planation was given for the case in whic .the 
control of the timing of the transmission and the 
reception by the timing generating c.rcu.t 13a is 
carried out based on the frame pulses outputted 
from the frequency dividing circuit 12 .t can also 
be carried out based on both of the frame^ pulses 
read from the frequency dividing circuit 12 and the 
frame values read from the frame counter 18 JF g- 
12 is a block diagram showing this embodiment 3 
of the present invention, in which each part .s 
denoted by . the same or similar symbol or the 
c responding part in Fig. 2, and J- •JITS 
thereo? is omitted. The embodiment shown n Fig. 
12 is different from the one. shown in F.g 2 in that 
the frame value from the frame counter 16 .s 
inputted into a timing generating circuit 3b and a 
" microprocessor 15b does not receive the frame 
value from the frame counter 16. 



,n the above embodiment 2, the battery back 
up system is included in the wireless telephone set 
, 5 of the first embodiment 1 , however, according to an 
' S embodiment 4. the battery back uo system m y 
a,so be applied to the conventona. wue.ess tele 
phone set shown in Fig. 1: F.g. 13 is a block 
£ram showing the wire.ess telephone se^c- 
2 n cording to the embodiment 4. In F.g. .13, a m cro 
orocessor 1 5c always stores the operating state of 
the wire Lss telephone set under consideration 
TihTme it receives a frame signal. The auxiliary 
batterv 18 and the battery backup circuit 19 are 

, s orovided in the conventional wireless telephone set 
shown fn Fig. 1 . The output of the battery backup 
Suit 19 '^connected through the backup power 
switch 20 to the reference frequency osc.Uaro. it 
to the frequency dividing circuit 12, to the frame 
30 counter 16, and to the microprocessor 15^ . 
30 ' Next, the operation will be described. Here^ 
since the basic operation is the same as that in the 
. rentLai wireLs telephone set its exgan^on 
is omitted. When the voltage of the battery 8 - is. 
35 loweTed due to exhaustion during a communication^ 
. Se battery back up circuit 19 switches from the 
power supplied from the battery 9 to the one from 
. . Z battery 18. Whereby, 

sianal oscillator 11, the frequency dividing circuit 
40 2 the rame counter 16. and the microprocessor 
5c continue to operate normally. Accordingly, 
even when the voltage of the battery 9 is lowered, 
■ ' Z caTr not disconnected because the nyopro- 
- cesser 15c stores the operating state when the 
45 communication is interrupted, and once a new bat- 
tery 9 is again mounted, the communication can be 

/ . Sta tm?af to the embodiment 2. in the above 
embodiment 4. the battery backup power sw-t h 20 
so may be removed according to a mod.f.cation of the 
50 embodiment s. In this . case the 

battery backup circuit 19 is directly connected to 
Jhe reference freqoency oscillator 11. 
' cv dividing circuit 12. the frame counter 16 and 
' „ me auxi ary storage 21 so that these elements are 
" with the power even when the main switch 

10 is.in'an OFF state.. 
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Embodiment 5 

In the above embodiment 4, the microproces- 
sor 15c stores the operating state of the wireless 
telephone set under consideration, however, similar 
to the embodiment 2 shown in Fig. 11, the auxiliary 
storage 21 may be provided to store the operating 
state of the wireless telephone set under consider- 
ation, as shown in Fig. 14. In Fig. 14, the auxiliary 
battery 18, the battery backup circuit 19, and the 
auxiliary storage 21 are provided in the conven- 
tional wireless telephone set shown in Fig. 1. The 
output of the battery backup circuit 19 is connected 
through the backup power switch 20 to the refer- 
ence frequency oscillator 11, to the frequency di- 
viding circuit 12, to the frame counter 16, and to 
the auxiliary storage 21. 

. . Next, the operation will be described. Here, 
since the basic operation is the same as that in the 
conventional wireless telephone set, its explanation 
is. omitted. When the voltage of the battery 9 is 
lowered due to exhaustion during a communication, 
the battery back up circuit 19 switches from the 
power supplied from the battery 9 to the one from 
the auxiliary battery 18. Whereby, the reference 
signal oscillator 11, the frequency dividing circuit 
12, the frame counter 16, and the auxiliary storage 
21 continue to operate normally. Accordingly, even 
when the voltage of the battery 9 is lowered, the 
call. is. not disconnected, and once a new battery 9 
is again mounted, the communication can be start- 
ed again. 

Similar . to the embodiment 4, in the above 
embodiment 5, the battery backup power switch 20 
may be removed according to a modification of the 
embodiments. 

The present invention is not restricted to the 
above-described embodiments, but various 
changes and modifications are possible without de- 
parting from the spirit of the present invention. 

As described above, in the wireless telephone 
set according to the first aspect . of the present 
invention, since the control means turns OFF the 
power switch for the control means after any one of 
the following three states, namely, after the control 
means judges that the wireless telephone set is in 
a waiting state for waiting a frame signal allocated 
to the wireless telephone set, after the control 
means judges that in a first receiving state in which 
a frame signal allocated to another telephone set is 
being received, and after the control means judges 
' that a communication ending process is finished in 
a second receiving . state in which a frame signal 
allocated to the wireless telephone set under con- 
sideration, is received, the power to the control 
means in the waiting state for waiting an arriving 
•call is greatly reduced. "; 



Also, according to the second aspect of the 
present invention, since the operating state of the 
wireless telephone set under consideration is 
. stored and held in an auxiliary storage for receiving 

5 the power through a battery back up circuit and a 
back up power switch, there is an effect in that 
even when the. battery is exchanged during com- 
munication, the call is not disconnected, and once 
a battery is again mounted, the communication can 

to be started again. 

Further, according to the third aspect of the 
present invention, since the timing generating cir- 
cuit carries out the timing control based on the 
frame pulse from the frequency dividing circuit and 

75 the frame value from the frame counter, the pro- 
cessing load of the control circuit can be largely 
reduced. 

Claims 

20.. 

1. A wireless telephone set for transmitting and 
receiving a signal to and from another tele- 
phone set, said signal including, in each mul- 
tiframe, a predetermined number of frame sig- 

25 • nals allocated to respective telephone sets, 
comprising: 

control means (15a) for. controlling the trans- 
mission and the reception of the signal; and 
a power switch (17) for controlling the supply 

30 of a power to said control means, said power 

switch (17) being turned ON to supply the 
power to said control means (15a) in response 
to each of said frame signals; 
said control means (15a) including: 

35 status judging means for judging, based on the 

receiving frame signal, whether or not said 
wireless telephone set is in a waiting state for 
waiting a frame signal allocated to said wire- 
less telephone set; and 

40 switching means for turning OFF said power 

switch (17) to stop to supply the power to said 
control means (15a) when said status judging 
means judges that said wireless telephone set 
is in said waiting state. . . 

45 % . * • \ . 

2. A wireless telephone set as claimed in claim 1, 
wherein . said . status judging means further, 
judges whether said wireless telephone set is. 

■ : in a first receiving state in which a frame signal 
50 allocated, to another telephone set is being 

received, or in a second receiving state in 
which a frame signal allocated to said wireless 
telephone set is received so that a commu- 
. . nication is being effected; and 
55 said switching means turns OFF said power 

switch (17) after said status judging means 
- judges that said wireless telephone set is in 
said first receiving state, or a communication 
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ending process is finished in said second re- 
ceiving state. 

3. A wireless telephone set as claimed in claim 1 

or 2, further comprising: 5 
a frequency dividing circuit (12) for generating 
frame pulses synchronized with said frame sig- 
nals in the receiving signal; 
a frame counter (16) for counting said frame 
pulses to output count values of said frame io 
• pulses, the count values being coincidence 
with frame values of said frame signals in- 
cluded in said receiving signal; and 
a timing generating circuit (13a) for controlling 
transmitting and receiving timings, based on 75 
the frame pulses outputted from said frequen- 
cy dividing circuit (12). 

4. A wireless telephone set as claimed in claim 3, 
wherein said status judging means judges the 20 
status of the wireless telephone set under con- 
sideration based on the count values outputted 
from said frame counter (16). 

5. A wireless telephone set as claimed in claim 2 25 
or 3, wherein said control means (15a) further 
comprises timing generating circuit power 
switch (14), said switching means turning OFF 

said timing generating circuit power switch (14) 
to stop the supply of the power to said timing 30 
generating circuit (13a) after said status judg- 
ing means judges that said wireless telephone . 
set is in said waiting state, in said first receiv- 
ing state, or in said second receiving state. 

35 

6. A wireless telephone set as claimed in one of 

. the claims 1 to 5,. wherein said control means. 
. keeps said power switch (17) to be an OFF 
state during a period after said control means 
(15a) judges that the receiving frame signal is 40 
allocated to the wireless telephone set and 
- before the control means (15a) starts to control 
a communication start process. 

7. A wireless telephone set as claimed in one of 45 
the claims 3 to 6, further comprising: 

a reference signal oscillator (11) for generating 
, a reference signal, said frequency dividing cir- 
cuit (12) dividing said reference signal to out- 
put said frame pulses; so 
a battery (9) for supplying power to said refer- 
ence signal oscillator (11), to said frequency 
dividing circuit (12), and to said frame .counter ;■; 
(16) in a normal state; '. • ■ ;. • ; . 
an ' auxiliary battery, (1 8) for; bacKing/' up- said - 55- 
V battery (9); and . ■ -f'-"V - ' .* 
a battery backup circuit (19) for switching from • 
said battery. (9) to. said auxiliary battery (18). 



when the voltage of said battery (9) is lowered 
or when said battery (9) is removed from said 
wireless telephone set; 

wherein said reference frequency oscillator 
(11), said frequency dividing circuit (12), and 
said frame counter (16) are supplied with the 
power through said battery backup circuit (19). 

8. A wireless telephone set as claimed in claim 7, 
wherein said control means (15a) stores and 
holds the operating state of the wireless tele- 
phone and is backed up by said battery bac- 
kup circuit (19). 

9. A wireless telephone set as claimed in claim 7, 
further comprising an auxiliary storage (21) for 
storing and holding the operating state of the 
wireless telephone set under consideration, 
and said auxiliary storage (21) being backed 
up by said battery backup circuit (19). 

10. A wireless telephone set as claimed in one of 
the claims 5 to 9, wherein said timing generat- 
ing circuit (13a) controls said transmitting and 
receiving timings based on the frame pulse 
outputted from said frequency dividing circuit 
(12) and the frame value read from said frame 
counter (1 6). 

11. A wireless telephone set for transmitting and 
receiving a signal to and from the other tele- 
phone set, comprising: 

a reference signal oscillator (11) for generating 
a reference signal; 

a frequency dividing circuit (12) for dividing 
said reference signal to generate frame pulses 
synchronized with, frame signals in the receiv- 
ing signal; 

a frame counter (16) for counting said frame 
pulses to output count values of said frame 
pulses, the count values being coincidence 
with frame values of said frame signals in- 
cluded in said receiving signal; 
a battery (9) for supplying a power to said 
reference signal oscillator (11), to said fre- 
quency dividing circuit (12), and to said frame 
counter (16) in a normal state; and 
an auxiliary battery (18) for backing up said 
battery (9); 

a battery backup circuit (19) for switching from 
said battery (9) to said auxiliary battery (18) 
■ when the voltage of said battery (9) is lowered 

* or when said, battery (9) is removed the wire- 
• : . - less telephone'set under consideration; 

: > ;. .wherein, said -reference ; frequency; /.oscillator 
(11), said frequency dividing circuit '(12)-, and 
said frame counter (16) are supplied with the 

• power through said battery backup circuit (19). 
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12. A wireless telephone set as claimed in claim 
11, wherein said control means (15a) stores 
and holds the operating state of the wireless 
telephone set under consideration and is 
backed up by said battery backup circuit (19). . 5 

13. A wireless telephone set as claimed in claim 
11 or 12, further comprising an auxiliary stor- 
age (21) for receiving the power from said 
battery backup circuit (19) to store and hold ro 
the operating state of the wireless telephone 

set under consideration, and said auxiliary stor- 
age (21) being backed up by said battery 
backup circuit (19). 

.75 
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